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DETAILED ACTION 
Election/Restrictions 

1 . Applicant's election without traverse of Group I, claims 10-15 in the reply filed on 
February 28, 2006 is acknowledged. 

Claim 16 is withdrawn from further consideration pursuant to 37 CFR 1.142(b) as being 
drawn to a nonelected invention, there being no allowable generic or linking claim. Election was 
made without traverse in the reply filed on February 28, 2006. 

Claims 10-15 are pending and will be examined. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 10 and 12 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Regarding claim 10, the use of the term "having a hydrophihc moiety at each one end" is 
confusing. It cannot be determined if each end of the spacer has a hydrophilic moiety or each 
spacer has a hydrophilic moiety at one end. 

Regarding claim 12, the meaning of the term "mol./mm2" is unclear. Is the term "mol." 
Intended to represent molecules or moles? 
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4. Claim 12 recites the limitation "the DNA fragments" in the body of the claim. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the apph'cant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21 (2) of such treaty in the English language. 

5. Claims 10-14 are rejected under 35 U.S.C. 102(e) as being anticipated by Tarlov et al. 
(US Patent 5,942,397; August 1997). Tarlov teaches a biopolymer containing monolayer 
comprising: thiol-derivatized biopolymers and organic thiols bound to a metal substrate 
(Abstract). 

With regard to claim 10, Tarlov teaches a PNA chip comprising a solid carrier and a 
plurality of PNA fragments fixed onto the solid carrier at each one end, wherein a plurality of 
short chain spacer molecules having a hydrophilic moiety at each one end are fixed at each 
another end onto a surface area of the solid carrier having no PNA fragments thereon (Figure 4B, 
where spacers separate single stranded DNA molecules on a gold substrate; col. 2, where 
oligonucleotide refers to DNA, RNA and PNA; col. 3, lines 26-59). 

With regard to claim 1 1, Tarlov teaches an embodiment of claim 10, wherein the solid 
carrier is an electro-conductive substrate (col. 3, lines 20-25, where the preferred substrate is a 
metal substrate, including gold, silver, copper and platinum). 
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With regard to claim 12, Tarlov teaches an embodiment of claim 10, wherein the DNA 
fragments are fixed onto the solid carrier in an amount of 10'^° to 10'^^ mo./mm2 (Figure 6). 

With regard to claim 13, Tarlov teaches an embodiment of claim 10, wherein the 
hydrophihc moiety of the spacer molecule is a hydroxyl group (col. 3, lines 29-37, where 
hydroxy terminated organic thiols are preferred; see also Figure 4B). 

With regard to claim 14, Tarlov teaches an embodiment of claim 10, wherein the spacer 
molecule is fixed onto the solid carrier through a mercapto moiety attached to the end of the 
spacer molecule (col. 3, lines 29-37, where hydroxy terminated organic thiols such as 
mercaptohexanol are preferred; see also Figure 4B). 

Claim Rejections - 35 USC§103 

6, The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 10-1 1 and 13 rejected under 35 U.S.C. 103(a) as being unpatentable over Bamdad 
et al. (US Patent 6,197,515; March 2001) in view of Egholm et al. (Nature, 1993, vol. 365, p. 
566-568). Bamdad teaches a biosensor to which is attached a self-assembled monolayer 
(Abstract). 

With regard to claim 10, Bamdad teaches a DNA or RNA chip comprising a solid carrier 
and a plurality of DNA or RNA fragments fixed onto the solid carrier at each one end, wherein a 
plurality of short chain spacer molecules having a hydrophilic moiety at each one end are fixed at 



Application/Control Number: 10/813,191 Page 5 

Art Unit: 1637 

each another end onto a surface area of the solid carrier having no PNA fragments thereon 
(Figures 8-9, col, 15, line 61 to col. 16, line 40, where a self-assembled monolayer is provided 
which includes a major component species 30 and a minor component 32 which is an SAM- 
forming species including a nucleic acid strand and where these nucleic acid strands are isolated 
from other nucleic acid strands and is surrounded by the major component species; see also col. 
10, line 62 to col. 1 1 line 13, where the 'major' species' has a formula X-R-NSBi, where NSBi is 
a non-specific-binding inhibitor and can be selected from such groups as "CH3 and -OH, and 
where X is a functional group that adheres to the surface and R represents a spacer moiety). 

With regard to claim 11, Bamdad teaches an embodiment of claim 10, wherein the solid 
carrier is an electro-conductive substrate (col. 1 1, lines 14-40, where multiple substrates are 
contemplated including metals, silica, quartz, glass and epoxy compounds). 

With regard to claim 13, Bamdad teaches an embodiment of claim 10, wherein the 
hydrophilic moiety of the spacer molecule is a hydroxyl group (col. 10, line 62 to col. 1 1 line 13, 
where the 'major' species' has a formula X-R-NSBi, where NSBi is a non-specific-binding 
inhibitor and can be selected from such groups as -CH3 and -OH, and where X is a fimctional 
group that adheres to the surface and R represents a spacer moiety). 

Regarding claim 10, Bamdad does not specifically teach the inclusion of PNA or peptide 
nucleic acids into the biosensor chip, however Bamdad specifically teaches the inclusion of DNA 
or RNA nucleic acids (col, 7, lines 41-44). Egholm teaches the formation of a DNA analogue, 
PNA, which is capable of hybridizing to complementary oligonucleotides obeying the Watson- 
Crick basepairing rules and is a DNA mimic (Abstract). 
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It would have been prima facie obvious to one of ordinary skill in the art at the time the 
invention was made to have substituted PNA for DNA in the biosensor disclosed by Bamdad 
with a reasonable expectation for success. As noted by Egholm, "The PNA backbone is 
uncharged and we ascribe the increased thermal stability of the PNA-DNA duplex relative to that 
of the DNA-DNA duplex predominantly to lack of electrostatic repulsion between the two 
strands" (p. 567, col. 2, top paragraph). Eghohn also notes "Note that for virtually all base-pair 
mismatches, the decrease in thermal stability is greater for the PNA-DNA complex than for the 
DNA-DNA complex, suggesting (provided that the differences in transition enthalpies are 
identical) that the sequence discrimintation is, if anything, more efficient for PNA recognizing 
DNA than for DNA recognizing DNA" (p. 566, col. 2, middle paragraph). Therefore, due to the 
efficient sequence-specific recognition of DNA by PNA, one of ordinary skill in the art at the 
time the invention was made would have been motivated to include PNA in addition to DNA and 
RNA into the biosensor disclosed by Bamdad with a reasonable expectation for success. 

7. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tarlov as applied 
to claims 10-14 above, and further in view of Takenaka et al. (Analytical Chemistry, 2000, vol. 
72, p. 1334-1341). Tarlov teaches a biopolymer containing monolayer comprising: thiol- 
deijvatized biopolymers and organic thiols bound to a metal substrate (Abstract). 

Tarlov teaches the limitations of claims 10-14 as recited in the 102 rejection stated above. 
However, regarding claim 15, Tarlov does not teach the use of spacers comprising 2- 
mercaptoethanol. 
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With regard to claim 15, Takenaka teaches an embodiment of claim 10, wherein the 
spacer molecule is derived from a compound selected from the group consisting of 2- 
mercaptoethanol (p. 1336, col. 1, * immobilization of DNA on a gold electrode' heading, where 
electrodes of reduced DNA modification density were prepared analogously by coadsorption of - 
2-mercaptoethanol). 

It would have been prima facie obvious to one of ordinary skill in the art at the time the 
invention was made to apply the 2-mercaptoethanol spacer molecules taught by Takenaka to the 
monolayer taught by Tarlov with a reasonable expectation for success. As noted by Takenaka, 
"it should be noted that the treatment with 2-ME was essential in order to obtain reproducible 
responses for all these measurements on thinly modified dA20 electrodes. The thiol strongly 
adsorbs on the gold surface, and it was presumed that 2-ME eliminated an undesired secondary 
interaction of the probe strand with the bare portion of the metal surface by making it chemically 
inert" (p. 1340, col. 1, top paragraph). Therefore, because Takenaka and Tarlov are directed to 
similar goals with regards to avoiding non-specific binding where no oligonuclotide is bound, 
and given the stated benefit that the inclusion of 2-ME allowed for reproducible measurements, 
one of ordinary skill in the art at the time the invention was made would have been motivated to 
apply the 2-mercaptoethanol spacer molecules taught by Takenaka to the surface taught by 
Tarlov with a reasonable expectation for success. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephanie K. Mummert whose telephone number is 571-272- 
8503. The examiner can normally be reached on M-F, 8:30-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on 571-272-0782. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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